Introduction {#sec1-1}
============

Different blood donor screening strategies contribute towards safety of blood transfusion and have been introduced in USA, Europe, and UK over time.\[[@ref1]\] One of these is high-risk donor deferral prior to donation, based on risk assessment from donor history questionnaire. Not all questions put up to donors have been rigorously assessed for their sensitivity, specificity, and predictive value before their implementation in developed countries.\[[@ref2][@ref3]\] Although different methodological approaches to prove effectiveness of donor history questionnaire can be undertaken but many donor history questions have been implemented as precautionary measures and without evidence of effectiveness.\[[@ref1]\] Countries like Pakistan cannot afford to introduce similar precautionary measures of donor deferral, because it may lead to unacceptable donor losses and spending of precious resources on strategies of unproven effectiveness. The guidelines written for Pakistani blood services by National Institute of Health (NIH) mostly reproduce policies of other countries\[[@ref4]\] without taking into consideration local evidence or realities. Their implementation as such will lead to difficulty in compliance and also loss of many safe donors. Since this country has yet to make transition from directed/replacement and professional donors to all volunteer donors, so there is need for carefully selecting only evidence based effective donor deferral strategies. With this background the aim of present study was to assess the effectiveness of different donor history questionnaire developed on the basis of epidemiological data for TTI (transfusion transmitted infections) in Pakistan\[[@ref5]--[@ref9]\] and find questions with significant predictive value so that these can be recommended for inclusion in donor history questionnaire for Pakistani donors. To achieve this objective, a case control study was conducted, over three years, in hospital blood bank that maintains its own donation services.

Material and Methods {#sec1-2}
====================

Subjects were all male donors who reported to Hospital Blood Bank during 3 years, from July 2006 to July 2009 and were \>18 years of age, weighed more than 50 kg, with hemoglobin \>13 g/dl, felt healthy on day of donation, and were seroreactive for any TTI screening test done on their blood samples. These tests include HBsAg, anti-HCV, anti-HIV, and syphilis tests. Subjects not fulfilling above criterion or not consenting to fill questionnaire, or who had unsuccessful donation were excluded. Controls were all donors having same criterion as subjects except that they tested negative in viral screening tests. The purpose of questionnaire and testing and need for consent was explained to donor by reading out standardized information written in Urdu, read to the donors by the blood bank staff. Only consenting eligible subject and control donors were given hard copy of donor questionnaire for self completion.

Sample size {#sec2-1}
-----------

On line calculator\[[@ref10]\] was used for computing sample size required to detect a difference between proportions in two groups. The significance level (alpha) of 0.05 and power of 80% was targeted. Assumed proportion of subjects, i.e., donor testing positive for any of the TTI is 0.04. Assumed proportion of group 2, i.e., donor testing negative for any of the TTI is 0.01. The relative ratio of two groups (controls/subjects) was selected to be 4, based on the average prevalence of positive viral screening results each previous year.

Sample size computed with classical calculation was:

Group 1 (subjects): 220

Group 2 (controls): 881

Sampling technique {#sec2-2}
------------------

Non probability purposive sampling

Data-collection procedure {#sec2-3}
-------------------------

A donor questionnaire was devised in Urdu. The questions pertained to donor risk factors that were formulated on the basis of epidemiological studies from Pakistan. A hard copy of the donor questionnaire in Urdu was the data-collection instrument and was made available to blood bank staff. This included the information on demographics of donor, personal information, and consent and following seven questions:

History of therapeutic injections in previous 6 months;

History of surgery in previous 6 months;

History of dental treatment in previous 6 months;

History of jaundice at any age;

History of family contact of jaundice;

Travel abroad in previous 1 year;

Tattooing of body in previous 6 months;

History of blood transfusion in previous 1 year;

No questions to elicit sexual behavior and preferences were included in this questionnaire because a previous piloting of questions pertaining to sexual behavior and illicit drug usage showed that none of the donors responded to such questions.

The donors were required to fill the questionnaire themselves and were encouraged to seek help in case they had any confusion or were illiterate or did not understand the questions.

All eligible donors whether subject or controls had 3 ml of their blood drawn in plain tube at the time of sampling for hemoglobin estimation by KX 21 Sysmex hematology analyzer. The serum was separated and kept in refrigerator and tested for HBsAg, anti-HCV, and HIV by ELISA (LiNEAR Chemicals, Barcelona Spain), within 12 hours of donation, applying appropriate commercial control (BioRad Virotrol 1).The donor result was reported as reactive if S/Co ratio was \>1. Reactive samples were repeated by obtaining sample from the blood bag. Only repeat reactive donors were considered seroreactive and no confirmatory tests were carried out. The syphilis was tested with TPHA (Treponema Pallidum Haemagglutination Test) (IMMUTREP TPHA by Omega Diagnostics UK). The result of same was recorded on the performa.

Ethical approval {#sec2-4}
----------------

The study protocol was approved by the institutional ethics committee of hospital in compliance with Helsinki Declaration of 1975.

Data analysis and statistical procedures {#sec2-5}
----------------------------------------

SPSS ver. 15 was used for recording all the data written on the questionnaire. The variables that were included were the basic demographic information, responses to donor questions and viral and syphilis screening test. SPSS ver. 15 and interactive online calculator at www.statpages.org\[[@ref11]\] were used for statistical analysis. Descriptive statistics, frequency, and association data to represent these were also obtained with SPSS ver. 15. Comparisons were performed with Chi-square test where values in cells were \> 5, while Fishers exact test was used where cell values were less than 5 in 2 × 2 contigency tables. ORs (Odds Ratios), sensitivity, specificity, PPV (positive predictive value), and NPV (negative predictive value) were obtained along with 95% CI (confidence interval), for HBsAg, anti-HCV, HIV, and syphilis separately. A probability smaller than 0.05% was considered significant. A 95% CI of OR that does not overlap with 1 is considered significant association. Calculations of post test probabilities of hepatitis was derived from pretest probabilities of 7% for HBsAg and anti-HCV based on weighted averages of Pakistani blood donors obtained from systematic review\[[@ref12]\]

Results {#sec1-3}
=======

All donors reporting during 3 years period, from July 2006 to July 2009, were directed or replacement male donors only. Average donations at the centre were 4800 per year. Total of 1104 donors were included. Those testing negative were consecutive donors, while all positive cases were pooled from 3 years time, to obtain the desired sample size of 220. These either tested positive for HBsAg, anti-HCV, or syphilis.

Number of anti HCV seroreactive donors were 123, while 78 were HBsAg positive donors. Eight donors were reactive for both types of hepatitis. There was no positive case of HIV among the 1104 subjects included in the study. Three had positive test for syphilis, i.e., TPHA. None of TPHA positive donors indicated any risk factors on preliminary questionnaire as well as on direct questioning when they were interviewed again. The mean age of all donors was 27.5 years (range 16-58 years). No significant difference was found between mean age of HBsAg positive (28.7 years) vs. HBsAg negative (27.46) years by independent sample T-test. The comparison of anti-HCV positive donors age by same test showed significant difference (P 0.004) as anti-HCV positive donors had mean age of 29.2 vs. anti-HCV negative donors mean of 27.3 years. Donors testing positive for syphilis were of ages 22, 23, and 26 years. Odds ratios with 95% CIs and P values for each risk factor are shown in Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"} for HBsAg and anti-HCV, respectively. It also shows sensitivity, specificity, and positive predictive value, negative predictive value for all the risk factor directed questions. 95% CI of ORs of all questions, except one include 1 so association of questions with HBsAg and anti-HCV is not proved at 5% significance level. 95% CI of ORs for history of jaundice does not include 1 which indicate an association but P value of this risk factor with Fishers exact test is also \>0.05% (0.06%) and therefore not significant. The PPV (positive predictive value) of two risk directed questions, i.e., history of surgery in previous 6 months and history of jaundice, is \>20% for HBsAg, while for HCV the PPV for history of surgery is 20%. The PPV calculation was based on pretest probability of 7% for both types of hepatitis. A PPV of any risk factor that is \>20% would increase the post test probability to 27% or more. All the questions have high specificity; therefore, questions with high PPV \[\>20%; Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\], if used as donor deferral criterion, would translate into donor loss of 1.5%. When all the seven questions are used as donor deferral criteria, then the total donor loss calculated is 14.49%. These are in addition to 16% lost donors due to seroreactivity in blood serology tests for hepatitis while having no history of any risk factor. This 16% would translate into 5.3% hepatitis seropositive donors per year, as the positive donors were consecutive in 3 years for this study. Total loss would become 14.49% plus 5.3% (19.79%).
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Discussion {#sec1-4}
==========

Donor screening strategies enhance safety\[[@ref13]\] of blood but only few have been evaluated for effectiveness before implementation\[[@ref14][@ref15]\] Some predonation screening procedures are of questionable significance, especially after introduction of TTI screening tests of high sensitivity and specificity.\[[@ref16][@ref17]\] Developing countries like Pakistan are faced with challenge of extending same standard of care as developed countries, but have poor infrastructure, nonsustainable health care funding, illiteracy and uninformed public, and above all absence of evidence for formulation of locally relevant policies. It has been seen that screening policies, predonation, and others that have evolved in developed countries is made part of local regulatory guidelines, which may not be relevant, practical, or affordable in present conditions. Some of these may have adverse impact on the transfusion services and therefore need for local evidence is urgent. This study tries to fill one of the gaps about effectiveness of donor health history questionnaire as a tool to defer unsafe donor, who are more likely be in window period of TTI. Seven questions are initially tested which were framed in simple, easily understandable language that could be answered without assistance, and are based on risk factors\[[@ref5]--[@ref9]\] that have been systematically reviewed by Syed *et al*.\[[@ref12]\] The cases and controls were a cohort of directed donors/replacement donors.

The introduction of educational material and direct questioning about HIV risk factors has been effective in decreasing risk of its transmission before tests for HIV were available.\[[@ref18]\] This study, however, did not include questions directed towards HIV and illicit drug use related high risk behavior because piloting of such risk directed questions in same center showed that no such question were answered by the donors. The reasons could be that directed and replacement donors completed the questionnaire with their relatives and friends around them and they probably did not trust the privacy and confidentiality of information with the blood bank. Social and religious taboos to answer such questions even to health care workers is well known in the society as exemplified by the denial of high risk behavior by the donors who tested positive for syphilis, even on one to one interview. Failure to acknowledge risk behavior is complex in every society, and some degree of nondisclosure is expected in predonation screening.\[[@ref19]\] Nonvolunteer donors selected as subjects were the important limitation of the study; therefore, the results may not be completely applicable to all volunteer donors. However since the questions were taken as not crossing the threshold of privacy of donors, and were answered enthusiastically, therefore the author concludes that these will be applicable to all types of donors.

Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"} ORs for any risk factor did not prove significant association of risk factors with seroreactivity for hepatitis in this study. Previous history of jaundice irrespective of age for HBV and history of surgery in previous 6 months for both HBV and HCV had PPV of 20% or more \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\]. The calculations were based on pretest probabilities of 7% derived from the weighted averages of hepatitis prevalence in Pakistani blood donors.\[[@ref12]\] The post-test probability of hepatitis was increased to 30% for these questions, which makes these two questions having highest efficacy and therefore are recommended to be part of Donor History Questionnaire (DHQ) and used for deferring donor. Similar observation has been made by Zou *et al*., who found that questions regarding risk of viral hepatitis and history of intravenous drug use, correlated better with hepatitis markers positive donors.\[[@ref20]\] Permanent deferral is recommended for Pakistani donors having history of jaundice at any age because 40% of HBsAg in Pakistan is acquired in perinatal period,\[[@ref9]\] which will be in contrast to USA where history of jaundice after 11 year age is criteria for permanent deferral. Donors with history of surgery should be temporarily deferred for 1 year which is sufficient time for seroconversion after last intervention especially if screening is done with reagents of high sensitivity and is similar to what is being recommended by Federal Drug Agency USA and American Association of Blood Banks.\[[@ref21]\]

The 5.3% deferral rate is expected to be lower if DHQ comprising seven questions is implemented because some donors with viral markers will be excluded in predonation screening. However, the ORs in this study have shown that there is no significant association of risk factors with TTI; therefore, this seropositivity rate will persist and will have to be added to other causes of donor deferral and sums up to 20% of all donors at the center. This seems to be excessive when compared with 14% in USA where donors are asked more than 40 questions and takes into consideration the miscollected units as well.\[[@ref22]\]

It is important to note that one fourth of donors in this study needed assistance to fill up the questionnaire because of illiteracy or primary education alone. This has implications for introducing "self exclusion" policy in this country in which donor decide to refrain from donation after comprehending the educational material about risks of donations from high risk donors. Therefore, either the volunteers will have to be recruited from educated classes or primarily audiovisual techniques will have to be applied.

This type of study or those employing different strategies need to be duplicated in all volunteer donors who are provided adequate privacy and have assurance about the confidentiality at blood bank. Such studies may be supplemented with anonymous donor surveys to assess the magnitude of high risk donors and truth challenged donors. Sexual behavior/preferences and drug intake directed questions need to be assessed as well to define effective donor health questionnaire that are more likely to defer donors in window periods of TTIs and could not be undertaken in present study. For hepatitis-related questions, this present study is sufficient to extrapolate results to other groups of donors and may form basis of much abbreviated questionnaire until more studies are available.

Since none of donors in study happen to have history of transfusion, therefore its PPV could not be calculated. However, this is important risk factor for hepatitis in our country as shown in many studies\[[@ref12][@ref23]\] and although only minority of donors will probably become volunteer donor after having indications to receive blood transfusion, therefore this history should also constitute criteria for temporary deferral as is also approved by FDA and AABB\[[@ref21]\] Only limited number of questions should be made as donor deferral criteria at donor interview and should explicitly be stated in the national guidelines, keeping in view the structural, organizational, and financial limitations of country.\[[@ref24]\] TTIs for which laboratory test are not yet available, DHQ remains the only way to defer donor with high risk \[e.g., Creutzfelt Jacob Disease (VJD), variant CJD\], however surveillance of blood transfusion recipients and epidemiological data for such infections, should be available for the country before introducing deferral policies, directed at these even if they are deemed effective for other countries.

In an era of very effective and sensitive laboratory testing for TTI, the developing countries should set their priorities on evidence and not necessarily have to adopt non evidence-based policies based on precautionary principle only. The meager resources should be primarily directed at ensuring universal screening for TTI with high quality reagents, at grass root level.
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